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VEP analyses

VEP group  is a subgroup of the Exotic Physics Group
S.R.  And Eiko Yu are the current conveners

VEP is a working group:
prepare analyses to proceed to Exotic forum for blessing. The details
needs to be solved in the VEP group;

VEP is a small group, a few analyses ongoing
Restructured meeting schedule: every other week on Tuesday, mandatory
short status report from everybody;
Larger status reports less frequently.
Planning to complete and bless by end 2010
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VEP Analyses
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Search for Z’ into µµ

Previous searches for Z’ used a template method
to fit the mass spectrum in the hypothesis of an
extra gauge boson.

This analysis uses a matrix element method.

A per-event probability is calculated by
convoluting LO matrix elements with functions
describing the detector resolution (transfer
functions)

Transfer function Simulated muons are
use to calculate Ω

As opposed to template method the ME method uses the
information on the detector resolution event by event (some
events are better measured than other)

where
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Z’ into µµ

• For a set of events find the Z’ mass and signal fraction that maximizes
the joint likelihood
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Z’ into µµ

Event Selection is the same as the previous search:

Background sources

2.3fb-1
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Z’ into µµ

Sensitivity

To Do:
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Search for W’ into νe

In various extension of the SM
extra gauge bosons are predicted

Background:

Up to P17
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W’ into νe

To Do:
•Update to full dataset
•Check the electron
energy scale and
resolution
•Estimate QCD
background
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Search for resonances in multijets

An interesting way to look for new
physics in multijet !

Basic idea: plot M(jjj) vs Sum(PT(jjj)) for all triplets

A “simple” test: rediscover top!

Sum(PT)

isolate the good triplets

Diagonal Cut
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Multijets resonances

What do we see in the data?

There is a problem with fitting signal+
background

for background?
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Multijets resonances

To Do:

Nvertex is now used to arrange data
Cross check the top contribution to 5 jet
bin;
Understand why the top MC acceptance
is 10x lower than data

ISR/FSR effects, JES…
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Multijets resonances
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Search for Fermiophobic Higgs
into 4 γ

2DHM-typeI models predict fermiophobic Higgs
The search is conducted in the channel:

The signature is quite clean and straightforward
One important issue is still that of photon selection cuts

Several Selection cuts were tried and rejected
An isolation cut was added instead of DeltaR
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Fermiophobic Higgs: background

The number of background events is estimated from the number of jets
faking photons in 4-γ final state. The number of background events is given
by:
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Fermiophobic Higgs:status

1)Fake probability: 

Praw(Ejet
T) = 

Still discrepancies with
previous studies: more
checks in progress
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Search for anomalous events in γ
+Jet

Various processes can give rise to
anomalous production of γ+Jet

Various SM processes also contribute!

Event Selection

Jet Selection This analysis was
previously blessed
with 2 fb-1 of data
Updating now with full
statstics

Scan kinematic plots photon ET, invariant
mass of photon and jet/s, missing
transverse energy etc. for an excess.
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Anomalous γ+jet

Final Selection Summary of Background

Systematics
August 8 2009



Simona Rolli - VEP Summary
19

Anomlaous jet +γ

Photon ET is one of the strong indicators of new

physics. An excess in photon ET would indicate
new heavy particle decaying to photons and
jets.

To DO:

Finalize remaining systematics and improve them.
Include all available data.
Apply a MET cut (QCD veto) and scan all kinematic plots for bumps

Very good agreement between data and SM
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Search for first generation LQ

Simona Rolli (Tufts)
Gabriel Dunn (Tufts/FNAL)

Update of the previously published analyses

Selection
 2 electrons (CC,CF) ET > 20 GeV
 2 jets, ET(j1) > 30 GeV, ET(j2) > 15 GeV
 Z Veto (76 < Mµµ < 110) GeV
 Electrons/Jets: ET 

j1(e1) + ET
j2(e2) > 85 GeV

 ( (ET(j1) + ET(j2))2 +  (ET(e1) + ET(e2))2 ) 1/2  > 200 GeV

SM background
Drell-Yan+2jets
Top (dilepton)
QCD/Fakes
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Differences with previous analysis

Several things have changed since the previous analyses

•Ntuple format - we used eN ntuples previously but the package is not maintained
anymore (plus we did the ntuple skimming)

•we are using TopNtuple now

•MC Release - our previous analysis was based on gen5 MC
•We have regenerated the signal samples with 6.1.4mc and recalculated our
signal efficiencie
•We are also using the Top group  W+jets and ttbar samples generated with
6.1.4 (alpgen samples)

•These are the major changes, essentially in the infrastructure
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Results

Plan to bless by the end of the year
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Conclusions

The VEP group is small but active!

All the analyses are constantly monitored for updates and
we plan to complete and bless them all by the end of 2010

We welcome more people! There are a few interesting topics
that need analyzers! Come and talk to us!


